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DETAILED ACTION 

Claim Objections 

Claim 2 is objected to because of the following informalities: the examiner does 
not understand " spreading gas containing nitrogen to radio frequency to spread a 
plasma". Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

1. Claims 1-12, 14-25, 27-34, 37-40, 51 -58, and 61 are rejected under 35 

U.S.C. 103(a) as being unpatentable over He et al. in view of Fairbairn et al. 

Regarding claims 1-7 and 10, He et al. teaches a spreading gas of argon (Ar) but 

does not discuss other gas mixtures. Fairbairn et al. (US 6,841,341) teaches using 

nitrogen (N 2 ), ammonia (NH 3 ), Ar mixed with N 2l or helium (He) as a spreading gas 

[column 6, lines 1-10]. It would have been obvious to one of ordinary skill in the art to 

use the spreading gases of Fairbairn et al. in the method of He et al. since Fairbairn et 

al. teaches that these are equivalent material choices to Ar when forming an amorphous 

carbon layer. 

Regarding claims 8 and 12, He et al. teaches using CH 4 at a flow rate of 9 seem 
[Table 1], but does not discuss using propyne (C3H4) or butane (C4H10) or propylene 
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(C3H6) at a flow rate of 500 - 4000 seem. Fairbairn et al. teaches the use of propyne, 
butane, and propylene at a flow rate of 500 seem [column 6, lines 2 and 18]. It would 
have been obvious to one of ordinary skill in the art to use these materials since 
Fairbairn et al. teaches that these are equivalent material choices to methane for 
growing amorphous carbon layers and the increased flow rate provides an adjustable 
growth rate of the resulting layer. 

Regarding claim 9, He et al. teaches growing the carbon layer at a temperature 
less than 100 °C. Fairbairn et al. teaches a growth temperature of between 150 and 
480 °C [column 6, lines 50-55]. It would have been obvious to one of ordinary skill in 
the art to use the growth temperatures of Fairbairn et al. in the method of He et al. since 
these temperatures provide an adjustable control over the final extinction coefficient 
value. 

Regarding claim 11, He ef al. teaches using the carbon layer in an electronic 
device [pg. 1055], but does not teach using it as an insulating layer or anti reflection 
coating (ARC). Fairbairn et al. teaches the use of transparent amorphous carbon layers 
as insulating films or ARCs in electronic devices [column 2, lines 10-15]. It would have 
been obvious to one of ordinary skill in the art to use the carbon layer of He ef al. in the 
devices of Fairbairn et al. since these layers provide improved insulating and optical 
properties [pg. 1055]. 

Regarding claim 14, He et al. teaches a method of forming an amorphous carbon 
layer [pg. 1055] for a semiconductor structure by introducing a carbon containing 
process gas [Table 1] over a wafer to form a layer having an extinction coefficient 
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between 0.001 and 0.15 at a wavelength of 633 nm [Figure 5]. He et al. does not 
describe a masking structure. Fairbairn et al. teaches forming a masking structure 
[Figure 2D]. It would have been obvious to one of ordinary skill in the art to form the 
carbon layer of He et al with the masking structure of Fairbairn et al. since the carbon 
layer would act as an improved ARC with improved pattern replication [column 2, lines 
10-20]. 

Regarding claims 15 and 16, He et al. teaches a spreading gas of argon (Ar) at 
a flow rate of 85 seem but does not discuss other gas mixtures at higher flow rates. 
Fairbairn et al. teaches N 2 and NH 3 [column 6, lines 1-10]. It would have been obvious 
to one of ordinary skill in the art to use the spreading gases of Fairbairn et al. in the 
method of He et al. since Fairbairn et al. teaches that these are equivalent material 
choices to Ar when forming an amorphous carbon layer where the flow rates would be 
determined by routine optimization during experimentation. 

Regarding claim 17, He et al. further teaches a process gas of methane (CH 4 ) 
[pg. 1055]. 

Regarding claim 18, He et al. further discloses a process gas containing carbon 
and without oxygen [pg. 1056]. 

- Regarding claim 19, He et al. teaches growing the carbon layer at a temperature 
less than 100 °C. Fairbairn et al. teaches a growth temperature of between 1 50 and 
480 °C [column 6, lines 50-55]. It would have been obvious to one of ordinary skill in 
the art to use the growth temperatures of Fairbairn ef al. in the method of He et al. since 
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these temperatures provide an adjustable control over the final extinction coefficient 
value. 

Regarding claims 20 - 24, He et al. teaches using the carbon film in electronic 
device processing but does not describe forming a patterned carbon layer with an in situ 
silicon oxynitride layer which is removed with an oxygen plasma process. Fairbairn et 
al. teaches forming a patterned carbon layer [Figure 2D] with a silicon oxynitride layer 
206 formed in situ [Figure 2B] and removed by an oxygen plasma process [column 8, 
lines 35-40]. It would have been obvious to one of ordinary skill in the art to use the 
pattern making process of Fairbairn et al. with the carbon layer forming method of He et 
al. since He et al. teaches that their method provides an amorphous carbon layer with 
improved optical transparency and ease of preparation. 

Regarding claim 25, He et al. teaches using CH 4 at a flow rate of 9 seem [Table 
1], but does not discuss using propylene (C 3 H 6 ) at a flow rate of 500 - 4000 seem. 
Fairbairn et al. teaches the use of propylene at a flow rate of 500 seem [column 6, lines 
2 and 18]. It would have been obvious to one of ordinary skill in the art to use these 
materials since Fairbairn et al. teaches that these are equivalent material choices to 
methane for growing amorphous carbon layers and the increased flow rate provides an 
adjustable growth rate of the resulting layer. 

Regarding claim 27, He et al. teaches a method of forming an amorphous carbon 
layer [pg. 1055] for a semiconductor structure by introducing a carbon containing 
process gas [Table 1] over a wafer to form a layer having an extinction coefficient 
between 0.001 and 0.15 at a wavelength of 633 nm [Figure 5]. He et al. does not 
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describe a substrate with circuits. Fairbairn et al. teaches forming an amorphous 
carbon layer on a substrate 200 with circuits. It would have been obvious to one of 
ordinary skill in the art to form the carbon layer of He et al. with the substrate of 
Fairbairn et al. since the carbon layer would act as an improved ARC with improved 
pattern replication [column 2, lines 10-20]. 

Regarding claim 28, He et al. teaches growing the carbon layer at a temperature 
less than 100 °C. Fairbairn et al. teaches a growth temperature of between 150 and 
480 °C [column 6, lines 50-55]. It would have been obvious to one of ordinary skill in 
the art to use the growth temperatures of Fairbairn et al. in the method of He et al. since 
these temperatures provide an adjustable control over the final extinction coefficient 
value. 

Regarding claim 29, He et al. further teaches a process gas of methane (CH 4 ) 
[pg. 1055]. 

Regarding claim 30, He et al. further discloses a process gas containing carbon 
and without oxygen [pg. 1056]. 

Regarding claims 31 , He et al. teaches a spreading gas of argon (Ar) but does 
not discuss other gas mixtures. Fairbairn et al. teaches N2 mixed with Ar [column 6, 
lines 1-10]. It would have been obvious to one of ordinary skill in the art to use the 
spreading gases of Fairbairn et al. in the method of He et al. since Fairbairn et al. 
teaches that these are equivalent material choices to Ar when forming an amorphous 
carbon layer. 
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Regarding claims 32 - 34, He et ai teaches using the carbon film in electronic 
device processing but does not describe forming a patterned carbon layer with a silicon 
oxynitride layer which is removed with an oxygen plasma process. Fairbairn et ai 
teaches forming a patterned carbon layer [Figure 2D] with a silicon oxynitride layer 206 
and removed by an oxygen plasma process [column 8, lines 35-40]. It would have been 
obvious to one of ordinary skill in the art to use the pattern making process of Fairbairn 
et al. with the carbon layer forming method of He et ai since He et ai teaches that their 
method provides an amorphous carbon layer with improved optical transparency and 
ease of preparation. 

Regarding claims 37 - 39, He et ai teaches using the carbon film in electronic 
device processing but does not discuss forming an ARC layer as integrated circuit with 
a plurality of devices. Fairbairn et ai teaches an ARC layer [column 2, lines 50-60] in 
an integrated circuit with a plurality of devices [Figure 3E]. It would have been obvious 
to one of ordinary skill in the art to use the amorphous carbon layer of He et ai in the 
structures of Fairbairn et ai since the carbon layer of He et ai provides improved optical 
transparency and ease of preparation. 

Regarding claim 40, He et ai teaches using CH 4 at a flow rate of 9 seem [Table 
1], but does not discuss using propylene (C3H6) at a flow rate of 500 - 4000 seem. 
Fairbairn et ai teaches the use of propylene at a flow rate of 500 seem [column 6, lines 
2 and 18]. It would have been obvious to one of ordinary skill in the art to use these 
materials since Fairbairn et ai teaches that these are equivalent material choices to 
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methane for growing amorphous carbon layers and the increased flow rate provides an 
adjustable growth rate of the resulting layer. 

Regarding claims 51 and 61, He etal. teaches a method of forming an 
amorphous carbon layer [pg. 1055] for a semiconductor structure by introducing a 
carbon containing process gas [Table 1] over a wafer to form a layer having an 
extinction coefficient between 0.001 and 0.15 at a wavelength of 633 nm [Figure 5]. He 
et al. further describes the processing system [Figure 1] but does not teach coupling 
controller which is a processor to an electronic device. Fairbairn et al. teaches forming 
an amorphous carbon layer where a controller 110 is coupled to an electronic device 
[Figure 1] by providing a processor 112. It would have been obvious to one of ordinary 
skill in the art to form the carbon layer of He et al. with the controller of Fairbairn et al. 
since the controller would provide proper control and regulation of the gas supplies. 

Regarding claim 52, He et al. teaches growing the carbon layer at a temperature 
less than 100 °C. Fairbairn et al. teaches a growth temperature of between 150 and 
480 °C [column 6, lines 50-55]. It would have been obvious to one of ordinary skill in 
the art to use the growth temperatures of Fairbairn et al. in the method of He et ai since 
these temperatures provide an adjustable control over the final extinction coefficient 
value. 

Regarding claim 53, He et al. further teaches a process gas of methane (CH 4 ) 
[pg. 1055]. 

Regarding claim 54, He et al. further discloses a process gas containing carbon 
and without oxygen [pg. 1056]. 
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Regarding claims 55, He et al. teaches a spreading gas of argon (Ar) but does 
not discuss other gas mixtures. Fairbairn et al. teaches N 2 mixed with Ar [column 6, 
lines 1-10]. It would have been obvious to one of ordinary skill in the art to use the 
spreading gases of Fairbairn et al. in the method of He et al. since Fairbairn et al. 
teaches that these are equivalent material choices to Ar when forming an amorphous 
carbon layer. 

Regarding claims 56 - 58, He et al. teaches using the carbon film in electronic 
device processing but does not describe forming a patterned carbon layer with a silicon 
oxynitride layer which is removed with an oxygen plasma process. Fairbairn ef al. 
teaches forming a patterned carbon layer [Figure 2D] with a silicon oxynitride layer 206 
and removed by an oxygen plasma process [column 8, lines 35-40], It would have been 
obvious to one of ordinary skill in the art to use the pattern making process of Fairbairn 
ef al. with the carbon layer forming method of He ef al. since He ef al. teaches that their 
method provides an amorphous carbon layer with improved optical transparency and 
ease of preparation. 

2. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over He ef al. 
in view of Sudijono ef a/. 

He ef al. teaches a spreading gas of Ar at a flow rate of 85 seem [Table 1], but 
does not discuss using He at a flow rate of between 200 and 1500 seem. Sudijono ef 
al. (US 2004/0092098) teaches a method of forming an amorphous carbon layer with a 
He flow rate of 100 - 1000 seem [0034]. It would have been obvious to one of ordinary 
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skill in the art to use the spreading gas and flow rate of Sudijono et al. in the method of 
He et al. since this provides improved amorphization of the film [0034]. 

3. Claims 26 and 41 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over He et al. and Fairbairn et al. as applied to claim14 and 17 above, and further in 
view of Sudijono et al. 

He et al. teaches a spreading gas of Ar at a flow rate of 85 seem [Table 1], but 
does not discuss using He at a flow rate of between 200 and 1 500 seem. Sudijono et 
al. teaches a method of forming an amorphous carbon layer with a He flow rate of 100 - 
1000 seem [0034]. It would have been obvious to one of ordinary skill in the art to use 
the spreading gas and flow rate of Sudijono et al. in the method of He et al. since this 
provides improved amorphization of the film [0034]. 

4. Claims 35, 36, 42 - 50, 59, and 60 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over He et al. in view of Fairbairn et al. and Zhou et al. 

Regarding claims 35, 36, 59, and 60, He et al. as modified by Fairbairn et al. 
teaches an amorphous carbon layer in an electronic device application, but do not 
discuss the film in the semiconductor structure of the device as an insulation. Zhou et 
al. (Deposition and properties of a-C:H films on polymethyl methacrylate by electron 
cyclotron resonance microwave plasma chemical vapor deposition method) teaches an 
amorphous carbon layer as a passivation coating in an integrated circuit [pg. 273]. It 
would have been obvious to one of ordinary skill in the art to use the film of He et al. in 
the device of Zhou et al. since the properties of high hardness, high electric resistance, 
and high optical transparency are essential properties for use in semiconductor devices. , 
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Regarding claim 42, He et al. teaches a method of forming an amorphous carbon 
layer [pg. 1055] for a semiconductor structure by introducing a carbon containing 
process gas [Table 1] over a wafer to form a layer having an extinction coefficient 
between 0.001 and 0.15 at a wavelength of 633 nm [Figure 5]. He et al. does not 
describe processing a semiconductor structure for a memory where the temperature 
range is 150 - 500 °C. Fairbairn et al. teaches a growth temperature of between 150 
and 480 °C [column 6, lines 50-55]. Zhou et al. teaches forming the amorphous carbon 
layer for a integrated circuit memory structure [pg. 273]. It would have been obvious to 
one of ordinary skill in the art to use the growth temperatures of Fairbairn et al. in the 
method of He et al. since these temperatures provide an adjustable control over the 
final extinction coefficient value and to use the film of He et al. in the device of Zhou et 
al. since the properties of high hardness, high electric resistance, and high optical 
transparency are essential properties for use in semiconductor devices. 

Regarding claim 43, He et al. further teaches a process gas of methane (CH 4 ) 
[pg. 1055]. 

Regarding claim 44, He et al. further discloses a process gas containing carbon 
and without oxygen [pg. 1056]. 

Regarding claims 45, He et al. teaches a spreading gas of argon (Ar) but does 
not discuss other gas mixtures. Fairbairn et al. teaches N 2 mixed with Ar [column 6, 
lines 1-10]. It would have been obvious to one of ordinary skill in the art to use the 
spreading gases of Fairbairn et al. in the method of He et al. since Fairbairn et al. 
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teaches that these are equivalent material choices to Ar when forming an amorphous 
carbon layer. 

Regarding claims 46 - 48, He et al. teaches using the carbon film in electronic 
device processing but does not describe forming a patterned carbon layer with a silicon 
oxynitride layer which is removed with an oxygen plasma process. Fairbairn et al. 
teaches forming a patterned carbon layer [Figure 2D] with a silicon oxynitride layer 206 
and removed by an oxygen plasma process [column 8, lines 35-40]. It would have been 
obvious to one of ordinary skill in the art to use the pattern making process of Fairbairn 
et al. with the carbon layer forming method of He ef al. since He et al. teaches that their 
method provides an amorphous carbon layer with improved optical transparency and 
ease of preparation. / 

Regarding claims 49 and 50, He et al as modified by Fairbairn et al. teaches an 
amorphous carbon layer in an electronic device application, but do not discuss the film 
in the semiconductor structure of the device as an insulation. Zhou et al. teaches an 
amorphous carbon layer as a passivation coating in an integrated circuit [pg. 273]. It 
would have been obvious to one of ordinary skill in the art to use the film of He et al. in 
the device of Zhou ef al. since the properties of high hardness, high electric resistance, 
and high optical transparency are essential properties for use in semiconductor devices. 

Response to Arguments 

Applicant's arguments filed 4/24/06 have been fully considered but they are not 
persuasive. With regards to the applicant's argument that Fairbain fails to disclose a 
spreading gas, the examiner contends that disclose of the use of the use of He to 
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control the deposition would read on the use of He as a spreading gas. The applicant is 

reminded that Office personnel are to give claims their broadest reasonable 

interpretation in light of the supporting disclosure. In re Morris, 127 F.3d 1048, 1054-55, 

44 USPQ2d 1023, 1027-28 (Fed. Cir. 1997). Limitations appearing in the specification 

but not recited in the claim are not read into the claim. E-Pass Techs., Inc. v. 3Com 

Corp., 343 F.3d 1364, 1369, 67 USPQ2d 1947, 1950 (Fed. Cir. 2003) (claims must be 

interpreted "in view of the specification" without importing limitations from the 

specification into the claims unnecessarily). In re Prater, 415 F.2d 1393, 1404-05, 162 

USPQ 541 , 550-551 (CCPA 1969). See also In re Zletz, 893 F.2d 319, 321-22, 13 

USPQ2d 1320, 1322 (Fed. Cir. 1989) ("During patent examination the pending claims 

must be interpreted as broadly as their terms reasonably allow.... The reason is simply 

that during patent prosecution when claims can be amended, ambiguities should 

be recognized, scope and breadth of language explored, and clarification imposed.... An 

essential purpose of patent examination is to fashion claims that are precise, clear, 

correct, and unambiguous. Only in this way can uncertainties of claim scope be 

removed, as much as possible, during the administrative process."). 

Furthermore, the applicant contends that: 

Since Fairbaim does not teach or suggest the absorption coefficient (extinction 
coefficient) for amorphous carbon for wavelengths above 250 nm and He does 
teach or suggest the effects of a spreading gas of helium or a nitrogen containing 
gas composition in the formation of amorphous carbon, Applicant submits that 
the combination of He and Fairbaim, as proffered in the Office Action, does not 
teach or suggest all the features in forming an amorphous carbon layer having an 
extinction coefficient between about 0.001 and about 0.15 at a wavelength of 633 
nanometers as recited in claim 1 . 
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In response to applicant's arguments against the references individually, one cannot 
show nonobviousness by attacking references individually where the rejections are 
based on combinations of references. See In re Keller, 642 F.2d 413, 208 USPQ 871 
(CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 
Furthermore an both references disclose forming an amorphous carbon layer, and since 
the amorphous carbon layer in Fairbaim and He is structurally the same as the claimed 
amorphous carbon layer it would stand to reason that the carbon layer would have the 
same extinction coefficient at a specific wavelength. 

With regards to the applicants arguments that He et al and Sudijomo et al. fail to 
disclose the amorphous carbon layer with a particular extinction coefficient. The 
examiner would like to point out that both disclose forming a amorphous carbon film 
and inherently it would have the same extinction coefficient at the same wavelength 
because they have the same structure ( or lack thereof). 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Bradley K. Smith whose telephone number is 571-272- 
1884. The examiner can normally be reached on 10-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bill Baumeister can be reached on 571-272-1722. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) 
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